Introduction
Unlike general tourists needing medical attention, medical tourists are people who cross international borders for the exclusive purpose of obtaining medical services. Medical tourism has increased in part because of rising health-care costs in developed countries, cross-border medical training and widespread air travel. The medical tourism industry has been growing worldwide. It involves about 50 countries in all continents and several Asian countries are clearly in the lead. In Asia, medical tourism is highest in India, Singapore and Thailand. These three countries, which combined comprised about 90% of the medical tourism market share in Asia in 2008, 1 have invested heavily in their health-care infrastructures to meet the increased demand for accredited medical care through first-class facilities. 2, 3 In 2007, Thailand provided medical services for as many as 1.4 million foreign patients, including medical tourists, general tourists and foreigners working or living in Thailand or its neighbouring countries. If we assume that about 30% of all foreign patients that year were medical tourists -a conservative figure by comparison with the Boston Consulting Group's estimate of 50% in 2006 4 -the total number would have been about 420 000. This was more than in Singapore, formerly reputed to be the leading Asian medical tourist destination and the "medical hub of Asia". 5 Although medical tourists are still a small fraction of the 1.5 million foreigners who receive medical care in Thailand, they are the tourist group most likely to affect the country in a major way. Unlike general tourists and expatriates, medical tourists are increasing at a rapid pace -from almost none to 450 000 a year in less than a decade. Moreover, medical tourists tend to seek more intensive and costly treatments than other foreign patients, as a result of which their effect on the country is more profound.
In this paper Thailand is used as a case study to examine the main effects of medical tourism on a country's economy and health system. The final section of the paper discusses policy implications and provides some policy recommendations.
Methods
This paper focuses on medical tourism. However, singling out data for medical tourists is difficult because Thailand breaks their data down into Thais and foreigners but not into foreigners who are medical tourists and other foreigners seeking medical care. Another reason that these two groups are usually lumped together is that most foreign patients behave similarly when seeking health care, share similar views regarding patient's rights, and have similar health-care needs. Once they fall ill and need health care, they tend to have similar demands and requirements. It must be borne in mind, however, that the fact that the data for all foreigners are lumped together makes the mean values obtained for the average medical tourist (e.g. in terms of physician time required) usually higher than the mean values obtained for the average foreign patient.
The study is divided into three parts. The first part estimates the effects of medical tourism on the Thai economy in terms of revenues from medical services and value added gained from the activities of patients and the companions travelling with them before and after medical treatment. In general, revenues from either medical services or tourist activities include the costs of services and materials, some of which, especially new drugs and advanced equipment, are imported. Hence, the domestic value added (the revenue left after subtracting the cost of imported materials) is a better indicator of the net economic benefit of medical tourism than total revenues. Theoretically, however, the value added figures presented here are overestimated, especially Abstracts in ‫,عريب‬ 中文, Français, Pусский and Español at the end of each article.
Objective To explore the positive and negative effects of medical tourism on the economy, health staff and medical costs in Thailand. Methods The financial repercussions of medical tourism were estimated from commerce ministry data, with modifications and extrapolations. Survey data on 4755 foreign and Thai outpatients in two private hospitals were used to explore how medical tourism affects human resources. Trends in the relative prices of caesarean section, appendectomy, hernia repair, cholecystectomy and knee replacement in five private hospitals were examined. Focus groups and in-depth interviews with hospital managers and key informants from the public and private sectors were conducted to better understand stakeholders' motivations and practices in connection with these procedures and learn more about medical tourism. Findings Medical tourism generates the equivalent of 0.4% of Thailand's gross domestic product but has exacerbated the shortage of medical staff by luring more workers away from the private and public sectors towards hospitals catering to foreigners. This has raised costs in private hospitals substantially and is likely to raise them in public hospitals and in the universal health-care insurance covering most Thais as well. The "brain drain" may also undermine medical training in future. Conclusion Medical tourism in Thailand, despite some benefits, has negative effects that could be mitigated by lifting the restrictions on the importation of qualified foreign physicians and by taxing tourists who visit the country solely for the purpose of seeking medical treatment. The revenue thus generated could then be used to train physicians and retain medical school professors. 
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Effects of medical tourism in Thailand Anchana NaRanong & Viroj NaRanong with health-care providers' income included in the calculations. This is because without foreign patients, these providers would probably spend more time with Thai patients and some positive value added would still be generated (even if lower than the value added generated from serving foreign patients) along with improvements in health status and social welfare for Thai citizens.
The estimated effects of medical tourism were partly based on data furnished by Thailand's Ministry of Commerce, with some modifications and extrapolations to fit various scenarios and assumptions that we considered more realistic. The estimations and projections were made in two parts: (i) revenue and value added from medical services provided to foreign patients, and (ii) revenue and value added from the activities of medical tourists and their travelling companions, including before and after the medical treatment.
The methods (with main scenarios and assumptions) used to make estimates and projections are as follows: . This is likely to be an overestimation since expensive medical equipment and medicines are being imported and Thai hospitals tend to charge lower medical service fees than their counterparts in Singapore. At the same time, the value added (including wages) should be greater than 50%, since labour costs for public hospitals account for approximately 50% or more of the total cost of health-care services 6, 7 and private hospitals, especially those attending medical tourists, should have higher labour costs than most public hospitals. • The average revenue from hotels and tourism per foreign patient in the base year (2008) was estimated at 10% of total medical charges. This rather low figure reflects the fact that approximately 60% of all foreign patients reside in Thailand and another 10% are tourists that become sick while visiting the country. Only the remaining 30% of foreign patients are medical tourists who travel to Thailand explicitly to seek medical services and who generate extra revenue from hotel charges and tourism. For these patients, non-medical expenses, which would apply to the periods spent outside the hospital before and after treatment, were assumed to be 33.3% of their medical charges (including hospital room and meals). • The average revenue from hotel and tourist charges for the individuals accompanying the medical tourist was assumed to be 15% of the total medical charges in 2008, other assumptions being that only three fourths of the patients would have one person accompanying them (information obtained from interviews with hospital administrators and medical tour companies) and that each travelling companion would spend twice as much on hotels and tourism as the patient. Medical tourists almost certainly spend less on hotels and tourism than the individuals accompanying them. However, these individuals are not likely to spend much more than the patients themselves, since they spend little time on their own when caring for the patients. • Value added from tourism was assumed to be 50% of revenues (as suggested by Singapore's estimates of 63.5-66.7%, but wages in Singapore are significantly higher than in Thailand) and to increase by 10% in 2008 (due to the high inflation rate that year) and by 6.7% per year in the following years.
The second part of the paper estimates the effects of medical tourism in Thailand on health service prices and on medical staffing, particularly on the demand for physicians. To realistically estimate foreign patients' demand for physicians, we collected information on the time that foreign and Thai outpatients spent with physician in two private hospitals. One was the flagship of a major network of high-end facilities whose foreign customers are primarily non-Asian; the other was a hospital where most foreign customers were from southern Asia and the Middle East. We hypothesized that foreign patients would spend longer on average with the physician, partly because of the demands of communicating in English or through interpreters and because non-Asian foreign patients tend to ask more questions and engage in more interactive discussions with physicians than Thai patients.
In the first hospital we collected data on approximately 4000 outpatients who visited 19 different physicians in various departments (orthopaedics, neurology, gastroenterology, obstetrics and gynaecology, surgery, cardiology, otolaryngology and internal medicine). In the second hospital we collected data from 755 patients who visited 6 physicians. We then used multiple regression to control treatment variability for each physician in different departments. We distinguished Thai from foreign patients on the basis of first and last names and the languages in which names were entered in the medical record, and we used a dummy variable for the patient's nationality. We also employed 18 and 5 physician-specific dummy variables, respectively, to account for the fixed effect Anchana NaRanong & Viroj NaRanong Effects of medical tourism in Thailand Research of each physician, which could reflect both the physician's self-effect and the department-specific effect.
The last part of the paper measures trends in the relative prices of health-care services for Thai patients in private hospitals. We requested empirical price data for 2003-2008 from both private hospitals targeting primarily foreign patients and from hospitals that focus on Thai patients. A focus group composed of surgeons and hospital administrators (also physicians) from leading private hospitals chose five "representative" surgical procedures: caesarean section, appendectomy, hernia repair, cholecystectomy and knee replacement. These were conventional treatments with little price variation among patients and drugs were not a significant part of their costs because we excluded cases with complications. We then explored the changes in total charges per patient (or for a typical patient under a typical service package) over the preceding 5 years (or the most recent years for which data were available).
Real price changes for public hospitals, whose service prices are set by the government, are roughly reflected by the per capita government budget for various public schemes under the overarching universal health-care coverage scheme.
Results

Effects on the economy
In 2008, medical tourism in Thailand generated 46 to 52 billion baht (1 United States dollar [US$] = 30 baht) of revenue from medical services plus 12 to 13 billion baht from related tourism. This makes for total revenues of 58 to 65 billion baht ( Fig. 1) , which translate into a value added ( Fig. 2 ) of 31 to 35 billion baht from medical services plus 5.8 to 6.5 billion baht from tourism. This amounts to a total value added of 36.8 to 41.6 billion baht or 0.4% of the gross domestic product (GDP). Under various scenarios, the value added from medical tourism is projected to reach between 59 and 110 billion baht in 2012.
Staffing and health service prices
This section estimates the effects of medical tourism in Thailand on medical staff, especially physicians, who are in shortest supply, 8, 9 and on the price of health-care services in private hospitals.
Foreign patient demand for physicians
In the first hospital, the average time physicians spent per outpatient visit was 33 minutes -32 for a Thai outpatient (based on the predicted regression result of the time the median physician, i.e. the tenth physician out of the 19, spent with a typical Thai patient) and 33.4 for a typical foreign patient. Despite its high statistical significance (t = 2.398; P = 0.017 for the nationality dummy variable), the difference is rather small (1.4 minutes). This could result from self-selection bias, since the majority of Thai customers visiting this hospital are wealthy and may resemble non-Asians in their health-careseeking behaviour.
In the second hospital, the median physician spent an average of 29.8 minutes per visit with a typical foreign outpatient, compared with 25.3 minutes with a typical Thai outpatient. This 4.5-minute difference was also statistically significant (t = 3.725; P = 0.000).
The results from both hospitals, despite being slightly different, suggest that the time spent by each physician on medical tourists greatly exceeds previous projections. [10] [11] [12] Thus, a full-time physician would be able to see only 14 to 16 foreign patients per day on average rather than 40 to 48 (an average of 10 to 12 minutes per patient), as estimated by Pachanee & Wibulpolprasert. 10 The results from these the two hospitals suggest that the actual demand for physicians may be three times as high as estimated by Pachanee & Wibulpolprasert. Therefore, if the more realistic figures from our research, which are about three times higher than Pachanee & Wibulpolprasert's estimate, are applied in conjunction with these authors' other assumptions (e.g. that international patients will represent 14-16% of all patients in 2009-2011 and 10-12% in 2012-2015), the additional demand for physicians could climb to 369-543 in 2008-2009 and to 528-909 in 2014-2015 (Table 1) . Furthermore, most of the physicians demanded by foreigners are specialists who have trained and practised for at least 10 years on average. Anchana NaRanong & Viroj NaRanong Effects of medical tourism in Thailand
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Thai patient demand for physicians
Thailand's universal health-care coverage includes the social security scheme, the civil servant medical benefit scheme and a "gold card" scheme (known as the "30-baht scheme" before the 30-baht fee was abolished in 2006). 13 The gold card scheme requires 1 general practitioner per 10 000 people at the primary-care level. This standard is low. If we assume an average of 2.5 annual visits per patient, by this standard the average general practitioner would have to see 100 outpatients daily and work 250 days per year. When these figures are combined with the optimum ratio stipulated by the Ministry of Public Health of 1.5 specialists for every general practitioner, the overall requirement would be for 1 physician per 4000 people.
If we apply the minimal human resource standard set by the gold card scheme to all schemes under the assumption that physicians are uniformly distributed throughout the country in proportion to population density, a minimum of 16 250 physicians would be needed for the 65 million Thais. However, this assumption is unrealistic. The per capita distribution of physicians is very uneven in Thailand. According to Table 2 , there were 21 051 physicians in 2006. However, in the north-eastern region, which is the largest both in terms of territory and population, the number of physicians in both the public and the private sectors (2) . d Each physician assumed to be able to accept 10 000 to 12 000 foreign outpatient visits per year (40 to 48 patients per day). e Projection revised by the author with each physician assumed to be able to see a maximum of 16 foreign patients per day. This revised projection was made by adjusting the assumption on physicians' time spent with each patient, which would triple the demand for physicians: (5) = (4) × (3). Source: (1) to (4) data from Pachanee & Wibulpolprasert. 10 Anchana NaRanong & Viroj NaRanong Effects of medical tourism in Thailand Research is still below the meagre standard of 1 physician per 4000 people.
Pachanee & Wibulpolprasert also projected the additional demand for physicians by Thai patients until the year 2015 (Table 3) . 10 Their projection, even after adjustment for foreign patients' demand for physicians, suggests a potential improvement in the situation after 2010, when new medical graduates will expectedly increase from 1500 to 2300 per year and exceed the additional number needed (Table 4 ). However, there are several shortcomings to this approach. First, the authors assume that one physician can attend from 18 000 to 20 000 outpatient visits (or 900 to 1000 inpatients) per year, or as many as 72 to 80 patients per day. Second, this approach is based on the flow of new demand and supply, without considering past physician shortages. Third, the actual distribution of medical staff is very uneven in Thailand and redistribution attempts have rarely succeeded. Moreover, most foreign patient demand is for specialists averaging 10 or more years of training and practice. Therefore, surging demand for particular specialists from medical tourism could still generate shortages in particular specialty areas, despite any net surplus of new physicians.
Physicians are not the only medical workers in short supply. At present, dentists are in extremely short supply, especially in rural areas, and their shortage is arguably greater than that of physicians. In 2006, Thailand had fewer than 4200 dentists; the ratio of people to dentists was 15 000:1 in the country and 22 000:1 in the north-eastern region. 9 Since many medical tourists fly in for dental work, medical tourism can have a very profound effect on Thai patients' access to dental care. The shortage of nurses is another major problem, according to several hospital administrators.
Effect on health-care service prices
In general, the price of a non-exportable good or service is determined solely by domestic demand and supply. A flux of medical tourists (in greater numbers than any increase in the number of physicians, including as a result of returning from abroad or migrating back into the country) would therefore increase the price of health-care services in Thailand.
Although higher prices for healthcare services potentially generate more foreign revenue for the country, foreign- Thais to continue to seek treatment in high-end hospitals, on which they used to rely on a regular basis. Although data on prices alone are not sufficient to test the hypothesis that the recent rapid increase in the price of health-care services stems from the expansion of medical tourism, they are consistent with predictions based on economic theory. While the prices of health-care services have increased, most Thais with modest incomes have now become more dependent on the universal health-care coverage scheme. 14 Moreover, since hospitals for medical tourists have lured many highly skilled physicians and specialists out of public and teaching hospitals, the majority of Thais will henceforth probably receive health-care services of lesser quality (or have reduced access and shorter visiting times). To maintain the quality of the services these public schemes provide, in late 2008 the Ministry of Public Health drastically changed its compensation scheme by practically doubling physicians' total salary in all community hospitals and by substantially increasing dentists,' pharmacists' and nurses' compensation. In late 2009, the same hikes were also applied in the Ministry's provincial and regional hospitals. Initially hospitals had to finance their pay hikes with their own savings, but after the first year the government provided additional budget to community hospitals and subsequently gave an emergency funds to remaining Ministry hospitals. Eventually, these pay hikes will substantially increase the capitation budget for the universal healthcare coverage scheme, which was already more than doubled between fiscal years 2001 and 2011 (1202 versus 2546 baht per capita, respectively), even before the inclusion of the pay hike. Thus, the competing demand for health-care staff generated by medical tourism will more than likely lead the Thai government to increase its budget for public health-care services -especially to cover physicians' incomes -at a higher and faster rate than in the absence of medical tourism. 
Discussion
Medical tourism generally involves transporting patients from developed countries to developing countries where they can get treated at lower expense. These patients do not necessarily belong to the highest social bracket in their own countries, but they (and their insurers) generally have greater purchasing power than most patients in the destination countries. Most developing country governments see medical tourism as an opportunity to generate more national income and therefore support it strongly. [15] [16] [17] However, without appropriate management medical tourism can become a heavy burden for the public health systems of these countries, especially those with universal health-care coverage.
In Thailand, medical tourism has both positive and negative effects. For the Thai economy, medical tourism generates a value added approximately equal to 0.4% of the GDP. It helps raise income for the medical services sector, the tourist sector and all related businesses, and it provides other intangible benefits. All of these direct and indirect positive effects for the Thai economy are well recognized in the business arena.
The negative effects for Thai society stem from having to provide health-care services for 420 000 to 500 000 medical tourists annually with the same number of health-care staff. In this study these negative effects are evidenced by both a shortage of physicians and by increased medical fees for self-paying Thais, which are likely to undermine their access to quality medical services. The very same problems are likely to apply to other host countries. In India, similar adverse effects have been detected. 18, 19 More importantly, the influx of medical tourists does not always lead to a "win-win situation" and to "windfall" income for host country governments, which may need to learn the hard way that they will have to increase their health budgets to meet the rising and highly competitive foreign demand for health services.
To alleviate the shortage of staff and reduce health-care costs for Thais, Thailand needs to increase its health sector human resources, especially physicians, dentists and nurses. We recommend that the government: (i) allow certified foreign physicians to provide medical services -at least to foreign patients -without having to take a medical certification exam in the Thai language, as currently required; (ii) increase medical staff training in public universities to full capacity; and (iii) collaborate with private hospitals in training more specialists.
Medical education in Thailand is neither self-funded nor privately funded; rather, it is heavily subsidized by Thai taxpayers. With their much higher purchasing power, medical tourists can prevent Thai taxpayers from accessing quality health care. Thus, the Thai government has a responsibility to balance the welfare of Thai citizens against the extra income generated by medical tourism. The government has strong grounds for levying a tax on medical tourists, who, unlike Thai taxpayers and expatriates residing in Thailand, reap benefits without helping to pay the taxes that support physician training. The revenue from this tax should be used to expand the training of physicians and other medical staff and to retain the best professors in public medical schools. In the short run, the taxes could also mitigate the adverse effects of the extra demand for health-care services on the part of foreigners with higher purchasing power. ■ 
Resumen
Efectos del turismo médico: el caso de Tailandia Objetivo Analizar los efectos positivos y negativos que tiene el turismo médico en la economía, el personal sanitario y los gastos médicos de Tailandia. Métodos Las repercusiones económicas del turismo médico se calcularon a partir de los datos del Ministerio de comercio, con diversas modificaciones y extrapolaciones. Para investigar cómo afecta el turismo médico a los recursos humanos se emplearon los datos de una encuesta realizada a 4 755 pacientes ambulatorios tailandeses y extranjeros en dos hospitales privados. Se analizaron las tendencias de los precios relacionados con la cesárea, la apendicectomía, la herniorrafia, la colecistectomía y la artroplastia de rodilla en cinco hospitales privados. Se crearon grupos de investigación cualitativa y se realizaron entrevistas minuciosas a los directores de hospital y a los informadores clave procedentes del sector privado y público para entender mejor los motivos y las prácticas de los interesados relacionados con estos procedimientos y, de este modo, aprender más acerca del turismo médico.
Resultados El turismo médico genera el equivalente al 0,4% del producto interior bruto de Tailandia, si bien ha agravado la falta de personal médico al tentar a muchos trabajadores procedentes de los sectores público y privado para que trabajen en hospitales orientados a los extranjeros. Esto ha provocado un aumento sustancial de los costes en los hospitales privados y probablemente también conllevará un aumento de los mismos en los hospitales públicos y en el seguro sanitario universal del que se benefician la mayoría de los tailandeses. Esta «fuga de cerebros» también podría perjudicar a la formación médica futura. Conclusión El turismo médico en Tailandia, a pesar de ofrecer ciertos beneficios, presenta también efectos negativos que podrían mitigarse reduciendo las restricciones para la importación de personal médico cualificado procedente del extranjero y gravando con impuestos a los turistas que visiten este país con el único propósito de someterse a un tratamiento médico. Los ingresos que se obtuvieran de este modo podrían emplearse en la formación de médicos y para que los catedráticos permanecieran en la Facultad de Medicina.
